The mathematical model about axial piston variable displacement pump with total power control is established and the simulation calculation is carried out through MATLAB. The pressure-flow relationship of variable displacement pump with different initial compression of large springs and spacing of large and small springs is obtained, and a set of optimum parameters is obtained.
There are two variable pump load pressures 1 s p , 2 s p acting on the load plunger 11. The load plunger 11 is fitted with two springs on the right side and separated at a specified distance. When 1 s p or 2 s p is increasing, the sum of the two forces is greater than the elastic force of the large spring on the right side of the load plunger 11, the load plunger 11 moves to the right. Pin 2 of the connecting rod 5 is fixed, and the pin 6 is connected with the load plunger 11. When the load plunger 10 moves to the right. Pin 4 of the feedback fork 7 is contact with the connecting rod 5 hole, the servo plunger 9 is static, and the pin 8 can be regarded as fixed. The feedback fork 7 rotates clockwise around the pin 8 driven by the connecting rod 5, and the servo valve stem 1 moves to the right through the pin 3. The servo plunger 9 is connected 1-servo stem; 2, 3, 4, 6, 8-pin; 5-connecting rod;7-feedback fork; 9-servo plunger; 10-swashplate;
11-load plunger to the high pressure oil, when the servo plunger 9 moves right, the obliquity of the swashplate 10 decreases, variable pump output flow decreases. Pin 4 can be regarded as a fixed point. Feedback fork 7 rotates with the servo plunger 9, then the servo stem 1 moves left again, closing the outlet of the variable pump, then the servo plunger 9 stops moving and reaches balance. When 1 s p or 2 s p continues to rise, the load plunger 9 continues to move to the right, then the small spring acts, so the spring stiffness is the sum of the spring stiffness, variable pump flow will be reduced.
MATHEMATICAL MODEL OF STATIC PERFORMANCE OF TOTAL POWER CONTROL VARIABLE PUMP
The output flow rate of the pump is shown as follows: (5), we can get the correlation about pump load pressure and pump output flow, pump 1: 
SIMULATION OF TOTAL POWER CONTROL OF VARIABLE PUMP
The simulation parameters of the control system are as follows: calculated by changing the initial compression and interval distance between the large and small spring (2.0mm, 1.6mm), (1.6mm, 1.6mm) and (1.6mm, 2.0mm), respectively.
We can get the pressure-flow curve as Fig. 3 . When the stiffness of the spring is constant, the slope of the curve remains constant. While initial compression of the large spring increasing, the curve moves right, and the pump starting pressure increases. 
CONCLUSIONS
From this paper, we can get a conclusion: when the parameters of the variable pump changed, we can get different performance. While initial compression of the large spring increasing, the curve moves right, and the pump starting pressure increases.
